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j is UNEVALUATEO INfOIMATION 


Iho photoxrooha listad below can be obtained from Graphics Register 
to CIA Pnoto^aSoo number. The text concerns technical innovations 
and reform* in Cfcd iron and steel Industry Including the 
top blown oxy««ft furnace method at Shih-ching-shan Iron and Steel Plant 
and the fual S|ghil^tta method of the blast furnace at An-shan. Also 
included Is infet*M|lVt>on on improved products such as stainless steel, 
cold rolled pintail, and low alloy steels. The text * f re . un *' llt * d 
lationa of the ptfcllcations cited above and are on file xn the CIA Library 
They are unclassified when detached from the report. 
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1077261 


Shih-ching-ahan Ir on and Steel Plan t pcv 

(39 55N 116 09E) I I ^ J/V 

Ingot being poured into oxygen blow-up 
revolving furnace No. 1 at the new 
Oxygen Blow-Up Revolving Furnace Steel 
Mill, Pei-ching. 

Shang-hai Iron and Steel Plant No. 1 

(31 2 IN 121 29E) | | ZOA\ 

Workers under the recently Installed 
electric fans in the open hearth furnace 
shop. An anti-heat temperature leering 
device was Installed before summer. 

An-shan Iron and Steel Piunt (41 OdN i!2 59E) 

Asti collection device installed in Sinter- 25X 
ing. Shop No. 2. Device reduced the volume 
of ashes being discharged throu.h. the S 
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s „..k«tach from 10, 000-15, 00J* P«/ ubU 
r u about 500ing pet «»Mc 

Heavy steel rails being 
finishing department of lolling Mi 

Oft- the -Job training in Pipe Casting Plant. 

Hew coking oven at #5 Coking Plant. 

New low alloy high strength steel produced 
by lavg© Rolling Mill* 

Testing new steel making process in open 
hearth furnace. 

• • _ . pi int at An-»han Iron ^ 

New Ore Pressing 1 lent at «■> 

Steel Plant. 

No. 3 Steel Plant of Au-shan Iron and Steel 

Plant. 

Larg e diameter seamiest* tubes mass produced 
at An-shar . 

Alloy square steel fur Urge bridges manu- 
factured in the Large Rolling Mill. 


Seamless . ub<„- Plant, 
ii -hun CL-.'ul'u 1 ' 1 ;il! '■ 


1 SIN '.23 53E) 


.han iron and Steal Hunt (30 3 bN 114 2 ? E> 


Coal being ted in cok 1 ’. oven, 


■ou Iror and Stt 


riant (40 39N l' ! ‘» 4BE) 


I — — I 1 ,,'pnt •< as 6S cumbers 

Coke over. -,o. 3. 

and pttdu.es ^50-500,000 tons per vea. . 

Hsin-feng 1 4 o- U4 UE) Hsin-leng 1- - 

^Rollins: bviage dcvls-d by workers «'»>'>• 

performs a ^ ' ( rnately. 

hot rolling and cold roiling y 

Materials produced by medium temperature 

rolling of aluminum alloy. 

Shang-hai (31 14N 121 28E) 

Heat treatment of cold roil silicon steel 
by continuous furnace developed at the 
Shang-hai Iron and Steel Institute. The 
magnetic, insulating, voltage proottng 
characteristics of the cold roll silicon 
steel have equaled ot surpassed those of 
western products. 

Chung -cuing Iron and Stesl Plant (29 29N 105 3W> 

' Steel platel J etng loaded Into freight cars . 
for shipping. 


As ftatsd Above 








jUBcasr iron and steel rrousm at co*t- wist chiua 


Cewmmist China started its third 5 year .1 m far the Iran an* 

•teal industry af tar wide-gelng an adjustment period si. nor 1961. i >•* 
entire Iran and steal industry in China has <-d*» advance In productivity, 
quality and types af preducts. The Peiping CCNA af 15 J - r ‘ s repartee ,nat 
steal, steal material* and pig Irena produced during January thrash hay 
af 1?66 far surpass these produced during the same psriad last /*“ r ifte 
production af Iran and steel during 1966 has improved each month a,.d the 
typaa af steal material* ta tailing ever 250 have been successfully test 
Manuf actured. Mast af the teat manufactured naterials are eJ* high tem- 
perature resisting, high pressure resisting and lav pressure resisting 
materials. Among thee are steel far high pressure receptacles, wict 
can resist several hundred atmospheric pressure, needed Ur P«tr*i-;« and 
chemical industries J high heat resisting materials for r*Tiufartu;-r *t 
internal eaafcustion engines and turbines and heat reristin., tu’.r ' :4ls 
far manufacture af large oxygen gas facilities. The pr- auction el 
quantity af steal materials has ine-e Cemmist Chim sell sufficient and 
thus destrayed the blackade af China farmed V iKuerialisn and re.-,.sitnl».m 

Anshan Iren aod Steel CeMpary 

The quantity and quality of interials produced by the Anshan Iren 
and Steel Company thereafter refc-red to as Arulsn Steel] have greatly 
improved and the cast af product!*! has been lovorad considerably (NONA 
29 June 66). It is said that the afiourrt «f funis ”f to the ststo by 
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th . A™h.» St**i during in. «*« y«.r -' «« 1= « U ° 

™udt n M t. build ninety chwle.1 r.rtiiit.r plnnW .1 !*.«» 
t.n capacity Ip.r nnnun] (W» 2S April), but the —«"* cl »turlll. 
produced during th. fir* fl- ~nthn .1 1966 U en«gh t. build 50.000 
■Chl.h-l.ng- br.nl trunk. -d th. Inndn «t ..id. 1- th. *.« in «..»! 
t. th. UMUIlt d~M i« th. c««mctl.n .1 60 Urg. .!« 

turn.... (NCSA 2 d dun.). An »v.r.g« -< W n» pr^unt ». pr^uc«. 

..ch day during 1965 but th. ...rage «• riMm t. 2.1 «"» th. "•“>* .1 
„ pr-uct, t.at pnuducd .uce.cMUy during 1966 h.n al-dy d.ubl.d 

from last year.. 

nt „; material, during th. llr.t duart.r .1 1966 
h.» g.ne 9* b.yund th. plan. .1 th. Anatan Sto.1 .nd th. productlun .1 
«1 ing.ts, =.k... nr.pr.df *t.rlnl. .nd «..l tub., ban «»— 
th. target • An Iran .re pn,ductl.n i. 15* greater for tl. »™> P«"led 

of last year. 

Anahan Steal produced aver 5 million tons in 1959 after the basic 
construction of tbs ceo*any was completed. Steel ingot production reached 
I4 Million tons. After the "adjustment period" from 1961 to 1965, improve 
»ert in facilities mss Mdo te further ispreve the product ien capacity. 

During th* "adjustment period',' which began in 1961, an ex-phasic **« 
placed en the source of raw Materials. A construction of twe Va-ku-shan 
iren ere mine., an iron ore mine for open-hearth furnace and a magnesite 
Mine was carried out. . By 1963, twelve new mines including these given 
we established. Sow new plants ware included among the new construe- 
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iiM which Ad* possible U include product# such u shoot mUI#. 

Daria* 1?6S, an iron ova eruahing plant at lan-ch'lao-ahan iron 
•ro mine, sintering and sifting ftcilitiaa at Tun«-en-ehan Sintering 
aa aoid-sOkaU wash Stoop and a largo oxygon station wore collated. Tbo 
<mvl«tioa of theeo ffceiUttat baa a groat significance. For example, 
a aochaalmod tie crusher!* oapabla of crushing 60 tone of ores in two 
»H«toa wta*cb i**fowo tbo production capability, ^ho oxygon raker at 
tbo oxyfen station ia able to oeparato oxygon fro* aitrogon by froozing tho 
air at -170* 0. In othar worda, a baaic condition required for tho open 
boartb oxygon *othod of stool leaking has boon established at the Anshan 
Stool. 

hurt ho more, tho Anohan Steel used tho aost modern techniques in 
renovating tho largo blaat furnaces No.l», No .7, No .9 and No. 10 during 
1965. Instead of linii* tho bottom of each blaat furnace with fire-bricks, 
high heat resisting- corrosion resisting carbon bricks wore used and the 
aides wore fitted with cooling linings. New automatic detectors to detect 
corrosion and burning through have been installed at tho bottoms of these 
furnaces. Hot-air furnaces, which have a direct bearing on the produc- 
tion inc .aao of blast furnaoao and on the consuaptien of cokes, have also 
undergone renovation with modern techniques. The results have boon great. 
For example, the het-olr tes^erature at Ne.9 blast furnace after the rene- 

vatien has been increased te 1230° C. 

Many n ew techniques and facilities have been introduced at the Anshan 

Steel. A new r« LI ing . technique used 
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the production capacity by 20^ (*ENA 10 April 1966). The water ceeling 
nethM used in beating furnace, epen hearth furnace and blast furnace is 
being replaced by a vaporisation cooling system. It is calculated that 
if +he entire furnaces ir Anshan Steel were te be cen verted to the vapor- 
isation system, a saving of 110,000 tons of coal each year, and a reduct- 
ion of 19 boilers and lGl boilermen can be realised. The steam produced 
by the vaporisation cooling method is used in manufacturing processes and 
in homes. Aw the present time, all epen hearth furnaces, part of the small 
and medium size rolling furnaces at the Anshan Steel have been converted to 

tho vaporisation i>.e' 1 sH test on use of this system on blade opening of 

blast furnace has been ge n-.. rally completed. A conversion to the vapori- 
sation system can bo done quite reasonably and the results are good. The 
entire expenses can be recovered in a short time and the life of the cool- 
ing facilities can be extended. At the sane time, the quality of products 
has been Improved. The Anshan Steel is also conducting tests on the use 
of hot air blowing instead of a gas in sintering, on production of certain 
steel alloys, which were formerly produced only by an electric furnace, 
through an open hearth furnace, on development of nrv techniques to conso- 
lidate 8 processes used in steel tube Costing plant Into a par. git- opera- 
tion and on development of a dry magnetic ore separating plant (MCKA 

April 1966). 


Chungking Iron a nd S t l Company 

There has been ceiyaratively many n e.rs on Chungking Iron and Steel 
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(Mft« r.f«w* t. as th. C«*any), which 111NM that th. 
C«**ny produced rcult. worthy ef special mentioning. Th. MCI* .f 3 May 
reported that Ce**My 32 ne* start products during the first 

quarter of 1966. Th. n» pr«iucta include all./ structure steel plates 
and seamless alley at.el tubes fer petroleum cracking facilities, varieu. 
hrt relied steel., euperier grade steel materials, special type steel 
pipe, and special steel plates which were net produced in Cem.-.unist China. 
The Company net only succeeded in test manufacture ef two types ®- 
alley structure steel plates fer KURA. MAI [phonetic] ell fields in Sxnkiang, 
but alee new materials vital te the manufacture of turbines and alse for 
ceal gas blowing faculties used in metallurgical, chemical and mining 
industries. The mass preductien ef the new steel materials selvod the 
urgent need fer ceal g»s blewing faculties at 1? industries and enter- 
prises throughout the ceuntry. The Company also started on a mas. -rod 
uctien of steel mterials fer agricultural use from this year. Those ma- 
terials include steel plates, die steel and seamless steel tubes for va- 
rieus agricultural machineries and equipment. After realising the vo -te 
ef hexagonal eteel bars fer excavation of mountains arid fer drilling 
buUding farms, a positive improvement in operation was maae. 

The Cenpany carried out a basic constriction on & large reals i* 
prepare for production during the "adjustment per i¥*. v Tie Co:.; any start- 
el on 10 projects te be completed by the thir; -.uarter of 
in these projects are: (l) construction ef new cc’-e .woriurv r: u- ct 

recovery plant, t ) expanse. on oi pert ic:: . 
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Ration. and type. .f *eel agricultural «... (3) 

i#M tube plant U include prediction of over twenty type, ef 

tube., (1») technical improvement ef essential facilities /«. exc-vit.„> > 

•re dressing, crushing and processing «t Ch'i-cblmr, iron * in * a!X ' <5 ' 

expansion ef listens and dolor.it e nines. It uas also reported that an 

8,000 ten annual capacity ammeniun sulphate >3 -- 

plant were c-.pl.ted in December 1963- Accord t. a Chines, u~*»- 
paper of 9 November 1961, the first phase ef t> technical refers in 
small ant medium else rolling plants has beer esiipletei at the Cenpwtf 
and the production ef steel per h.ur has been increased by 10?. Further- 
mere, the maos pr-iucti.n and quality improvement of mere explicated 
special steel materials (sheet steel, T -steel, *.-3 -cel, -M-are s ,tol, 
channel steel\ which required difficult manufacturing processes, were 
made passible . 


Shlh-chlng-ahan Iren and Steel Compan y 


Since the "adjustment period", the Shi • ching-shan l'.»u -nd 


Cnpany in Piping (hereafter referred te as the Company] has been making 
a steady progress. It is noted that this Company expanded the converter 
steel making plant using the oxygen ’’upper blowing (literal translation!)" 
steel making process, which has never been uuod in Ce.vsinlst Chiiw up te 
this tiws, in early part ef 196?. "his osyr/m Moving muthed is - new 
metallurgical technique even internationally . "he facilities at the Com- 
pany were designed, manufactured and install rd ccmpl-tely V the Mnese 
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U * MI# * lYM * , blMt furnace , Ne.3 

Daring 1958 thi.ugh I960, the Company »«t »e.3 bU-t - 

. . Xu. # j_g Ne.l blast furnace 
eke oven and ainterln* H«t lx** #P« ration. 

, . + v e V 2 blast furnace ef el* Jaean.ee type 

,f lcno European type and the "••*- 

, ^ T>r No. 3 blast furnace, which 

nrt »ni • 

». c,« ft. • *** W. - * - ^ 

. . ^ ar The Chairc ir. c opening vas strengthened 

an* had te be replaced each year. The charging p* 

* >*, - „ - - - — - 1 — *- *: 7;:r nl 

each year an* the epening which has been - E eu h. »ver -« y K 

intact. , . 

„ , th, dancer ef an explosion anti succeeded i.. 

The Ceapany elUainated the danger r 

continues blowing ef pulverised ceal In bUct furnace during the year^ 

1965. The blowing has reached 3CJS of the total fuel lc* « f tt f ^ 

It is said that this pulverized coal bloving technique, has not b-n ■ 

, , nit ions '"he success achieved in Cnina in- 

accowplished by other advanced nations. ^ 

f, t.cbnical U-l «. «*— *» « 

t _. tw c«w M. «)X.vrf InJ.cti.n .f ■— 

«», ».-««- ^ “ ltt 
„ «. a*. «a ** th “ ‘ 

» in * nf h*Ht>e The C*n^> any jiWrt-Cw 

ati.n of the blast furnace and without l«s- * 

the test on this injection technique during t:;e ' uwner #f 1?6j ‘ 

-»e t st, spontaneous equation occurre- twice anti a nir.or ex F l*....-n 

occurred to cause Injury t. sons P—1. **««*■ ^ 

arrived fro, Shanghai, Hangchou and and curried various — 
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■■ radios JOB) VflMOUB OP CHDJ5SE XNTJUStRX, IS *P* U 1^66 

^WHWffiSS ■■” »■ * * t HUBP ST CHUBS XROS AMD STEEL 1MDUSIBT 

osduukt low allot steel 

China rurtt-M la refining a werld’s latest •srdinary !•* all«r stwl", 
aa iete will bs further dereleped during the third 5 J**r plea. 

This new type •* "teal refined fres eras ef varieua natal Foregone*!* 
preduced abundantly in Chine will prebably replace the traditienal cerben ateel, 
vtiich heldo the tep peeitien in medem iren end ateel industry ®f the werxd. 

Host ef the ceuntriee s till uaea cerben steel in raest ef the machineries, tie na- 
pe rteUen equipment end censtructien materials end alley ateel is used in saiell 
nuwber ef preducta requiring special precision end quality. The verb's carben 
steel preduotien ie sreund 90? ef the entire steel preductien. c hirw has been 
relieving the sews pattern) havever, the heavier, mere breakable, rare suscep- 
tible te cerresien and less durable carben steel dees net meet the demand ef the 
Chinese peeple's eeenecdc derelepnent. Theiefere, they decided te treik away 
fren "western sphere ef influence" and started en a great re veil, tier. »f the 
Chinese iren and ateel industry. The new "erd inary lew all ey steel" is the pre- 
duct ef this rerelutien. 

Maqy Others Being 

A . lij Types feint: Re fined and/l’eat M anufa ctu re* 


Accenting te the Peiping NONA ef 9 February, b.urs has succeed-' 

lh different types ef erd inary lew alley ateel and te-w ef r -v *j e 
tested. It states that these new steel can be refined m n 
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u si* ut «s*i»sry method. The production MtM 1* "«* th4n tb * *® thW 

qm 4 for qmUI steel. *rtharmere, the coot of production ie cheaper, tho 
production ecalo can be large and tho usage is *» great as the carbon otool, but 
euperier la strength, performance, anti-corrosion, warability and longevity. Tho 
products Bade out of ordinary low alloy steel outlast product, of carbon steel by 
30 to lOOli. In seas cases, this lew alley steel can oe substituted fer nickel- 
chrone allhy steel. 

A large use of ordinary low alloy steel in China during the past few years 
not only revolutionised the steel preducts but also provided an advantages con- 

i dition in revolutionising the other economic areas. For example, bridges are new 

Ko1 »g construct ed sot of ordinary low alloy steel and are welded instead ef being 
The use ef this new material cut down the weight and material and sim- 
plified the const ruction work and increased the life expectancy . The use of new 
steel in a production ef high pressure container set capable of producing 50,000 
tons of synthetic ausoonla a year, cut the weight of each set by 1j<#, reduce the 
eperati* tins by about UO% and lower tho cost of production proportionately. 

Over 100,000,000 tons ef freight were taa ns ported ever rails made el lew alloy 
stool but showed little wear and the life expectancy ef these rails is esti- 

: mated te be twe te three times longer. A television tower in Canton is 200 

I 

t meters high and is built eut ef lew alloy steel which, resultei in the saving of 

il 

2Q$ in materials. 

i 

In additisn, ordinary low alloy steel is being used in transportation, 

\ machineries, chemistry, petroleum and buildings. It is said that the quality ef 

I 

| locomotives and other rolling stocks, ocean going vessels, automobiles, tractors. 
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T”"" “ ^ , ,„ g . ? „rtlt, - «— *»“ * - U1 

*“ •* ’ ; c „ „ t „ <MCW «. «. *•>* "-w-- ™* 

— — - " 1 ^ ,cnl. ^ 

vlll provide an abundant aupply f * r 

nary lew ® tee1 *" , #rei?B natal l-a-Kist -nee 

r to various paragensis ores of Chin,, a ..reign 

licatod and bard to ref ins- Kewever, the Chinese iron 

said that these are c«* phrase "disadvan- 

^ while studying Ha.'s Works, urdersuoed the phr 

end steel wer ^.ntageeus elements" and carried out re- 

tageeua elements can be c ng ^ difficulty »f 

v-.ndt.rt. .Ml. "rung .1 ** 

'I:!,. g W d ..rtd W « Chinese t. .tills. - 

r^rtn, tb. P««— “ „ t r inging rt.rt » «*- 

.trtrtrt “ hW . ., v ,^ 14 , cm 

«g.rt. c.ndltl.n in pr-rtl* 'g— • dMtrt - „ 

v „d .trtl industry 1 Chin., 1. sst.bllshlng «hl» • 

iron and steel inau 17 ld standard in tyi-s 

j i increa s in g or even surpassing 
steel products end in increase 

and quality of steel products. 


0™rl7g__Stsgl Katerisle_at_ An^tan_^toel_Jcg£ft^: 


Anshan Heal Company, a largest steel mill in China. f*. 
e „d „^t. in th. - - •“* -"*• — ^ " 
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Gmpur taslgnrl and pa educed mr liOO wv stael oaterials. Of these, 170 «**• 
Unrig am mtvrlala Mit «ob «f law allays* These aw lav allay ataal wtarlala 
•re refined by £Ui&g allagrlac a l a aan ta, auoh aa silicon, «an»anaaa, baron, an* 
rare airih lata an ordinary aaarbaa ataal* An addition af allaying elaneofc# eaaaaa 
ebanga la ehaxtieal composition which strengthens ordinary cartan ataal lnta nat- 
avlala af lav and high IssqisratiTiri resisting, war raalatlng and shsck raalatiag 
eharaotariatlos and sal* ta hare a bat tar welding quality. 

A nadlun plates plant af Anahan Staal Company successfully taat ■aaufacture* 
lav allay ataal plataa af 3 nb thickness far autanablla chassis franca. That# will 
replace the (mm cartan ataal ana* la ofaaaals af small Jeeps. The reduction in 
might af facta the landing capacity and cut dawn an tha coat. Tha warkars at a 
l ar ge railing ndll succeeded In test nanufacture af strong low allay channel ataal 
in August [19651 ta be need far chassis in "Hung-ch’i" 100 type tractors because 
frames ball- *ut af carbea ataal aftan tviat after a long use and da net have the 
pulling paver. The new alloy ataal increased the pulling strength by 37*. Steel 
plates, L-type steel, square steal and channel steel of lew alley steel fer brid- 
ges are being manufactured by * railing nill and a nediua size railing mill of the 
Anahan Steel Company. The use of these new materials cuts down on the construc- 


tion time and reduce the weight by 19',?. 

It is said that the amber of types of aUey 


ana low a.Uey steel pro- 


duced during January to November of 1965 doubled that of i 960 at the Ahshan Steel 
Company. During the first 5 year plan (1953- 1957), the Anshan ^teel Company 
produced only a little amount of alloy steel with an open hearth furnace, but 
tha workers responded ta the demand of people’s econerrlc development, devised 
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UA the om el an «pM hearth furntot In the manufacture «f all*/ ateel 

during the past far years* The naa af a large epen hearth furnaee is much na*a 
economical than the eleotrie furnace in the refining ef alley steal, hut the 
central If heat and cubical aaapealtien ef allay steal is relatively mere dif- 
ficult in an epen hearth furnace. However, the workers through assistance ef 
engineers from the Institute ef Iren and Steel learned new techniques and suc- 
ceeded after many experiments * 'Ch«/ evercame the difficulties, started mass 

preduct ten and continue te ijqpreTe the quality* 

The Anshan Steel Company alse succeeded in test manufacture ef pressure 
hardening equipment, a facility fer production ef alley steel plates. A hard- 
ening precess used in the preductien ef ordinary lew alley steel plates is te 
improve the strength, tenacity, ductility and impact ferce. In the past, the 
Anahan Steel C*npany used vats te harden ordinary lew alloy steel manually, but 
this method requires great manpower and tho quality of the steel paltes cannot 
be guaranteed. The new pressure hardening machine operated by push buttons 
automatically bring heated ordinary lew alloy steel plates into the machine, 
applies 100 tens of pressure with ever 1000 horse hoof shaped pressing devices 
and temper the plates with water shooting out evenly and suddenly from over 
20, COG apertures. Engineer? vhe designed the machine, are all ypung men of the 
Design Department ef the A u^ian Steel Company. Since these nan were newly hired 
and lacked experience, they toured around ever ten shops including rolling and 


repair shops. A first design of the pressure Ian' .ilng machis 


nearly com- 


pleted inter three months ef research and study and finally succeeded aft- r 
receiving cooperation ef the concerned specialists and after repeated tests and 


ranevatlens, 
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Steel «t *<uhaa Steel Ce. 


Wohaa Steel Cw»«ny la new »w preducing erdinary lew »U«y cuprifereus 
.t**! with a large epea hearth furnace. A principal ere b«l ef thin cenpany 
has Iran ere. with relatieely high cepper content . The success in refining 
this cuprifereus ere. epened a way t. utilise a large res.urc. e^euprifereua 
Iren eras deleting In China. Steel ef thin preduct is stronger,/b«tter plasti- 
city, oerresien resisting a* has Unger life expectancy and censidered geod 
fer bridges, ships, relling steeta and agricultural machineries. These steel 
Materials are new being used in railroads, Petroleum industry and machineries. 
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PH OTOS AND FEATURES CF CHT-SSF. mi :s-Ru, o. X 06 


1965 RESULTS OF COMMUIXSr CHINA'S STEEL INDUSTRT 




C— id nT China itttlMd great results la steel industry during 1965* 
According to Peiping NCSA despatch, Coe: runlet China achieved their produc- 
tion goal for steel, pig iron, steel Materials, cokes and iron ores one month 
ahead of schedule, akse succeeded in test Manufacture of over 500 new steel 
products needed by the country. 

Cowmnist China's goal Is to bee one self sufficient in steel products 
soon; therefore, they hare been carrying out test mnufaeture of steel products. 
During the pest year, they succeeded In Manufacture of stainless and other high 
grade stool alloys having special beat resisting, high pressure resisting, rot 
resisting and warp resisting characteristics. Some of the steel products; of 
last year include thick platee for high pressure boiler used in 5»0C0 to 1C, 000 
ton nitrogen fertiliser facilities, light weight channel steel for manuiacture 
of now type tractors, eald relied thick plates, deep drawing use celd ro? led 
stael plates, new type propeller shaft steal tube of tough and durable quality 
for outonobils industry, "concave" type spring fir eteel, special steel alloy 
thick plates far petraleun crocking facilities, thin steel tubes, steel pipes 
far boring oil well beyond 3*000 Motors, spiral type oil radiator, and extra 
lew carbon stainless steel for vinylon wsnofacv.ring facilities. The increase 
in pig iron p r od u ction greatly improved tbs rat io of self sufficiency in steal ^ 
Materials which la proved the condition for tbe realisstlen of their third; 5 year 
plea starting in 1966. 
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The workers of industry iapravdi the quality of their products and 
in the oaao «f aa q .o hearth stool, tha quality la at' -irst a lass and ths 
ascend elaaa was eliitneted. 

They bava a Isa achieved groat results In tha adoption and developrasnt of 

upward 

now techniques. Tha VOtk a f 22 December stated thafthe adv*nced,ox7K«n injrct- 
" lag taohnlqua in conve rter s and various injecting techniques in blast furnaces 
are new being applied in production. The sheet, rolling mill lifts of Shanghai 
No. 3 Steel t*lent are being widely propagated through other rolling mills in 
China. The coal blended coke technique developed in China is being adoptee, in 
various cote plants. These new techniques formed a technical foundation for 
faster and better development in iron and steel industries of China." 

B. Peer liOO Hew Products at Anshan Steel Company 


The Anshan Steel Co^any, a largest steel plant in China, designed and 
produced over bOO new steel materials used for agricultural m chines, petroleum 
and chemical industries, automobile industry, light industry and for newly ris- 
ing industries. In addition, high strength steel tube for oil drilling, steel 
plates for high pressure container of 300 atmospheric pressure, seaalsss tube 
of lam thick, f pistes for 10, (XO ton ocean going vessels, and, materials 
for tractors and au t o m o b iles . The conpany also produces in large quantity steel 
of various sizes and shapes. 

Most significant achievement of this company was the success Ir t "t, manu- 
facture ff over 170 types of low alley high strength steel. -’his tyr* of >,tec' 
is highly regarded tv all advanced rations, in the nor vfac tore of t - is "teel, 



V v," 

\ 



’■'a 

. a 


• Mil mount vf ollogrlitf eloaant ouch os silicon, manganese, berm end rare 
earth are added into aa ordinary carbon steel. The ehenieal reaction erased 
bjr adding thee* alaaanta atrengthans the ordinary carbon steel to withstand les 
and high t empe ra tu re, near and abeek and improves the welding characteristics. 

The eoet of wamfactajldag Is reduced because 0 t he snail quantity of allaying 
element used. It haa been estimated that the oost of commodities and frsilitiea 
can be reduced by about 20SS, 

A 

Communist China has been using 6**a ordinary carton *-*.eei plates in chassis 
an C frajees of small else Jeeps, but has been changed to jrt', elates developed by 
the Anshan Steol CovgMny. The radue* 1-jn An ti.iclcner: * '.creases th*i l;«dii 
capacity, decrease the weight ef vehicles and also the cost of pro luetic:-.. 

It is said that the use of low alley high strength channel steel manufactured 
successfully by the Anshan Steel in August 1965 in chassis and frames of tractors 
increases the pulling power by 27 % . It was discovered thnt the twisting of 
chassis and frames of "Hung-ch 1 i" tractors after long use was due t# iua.v, qv.nte 
Strength of steel ueedj therefore, the vortore of the plant cat** up with this 
ew steel Material. 

The steel plate and rolling Mill and the medium size rolling mill of the 
Anshan Steal Company are manufacturing lew alloy high strength steel p!ct-s, 

I ste-1, f i!-ne steel and channel steel for bridges. It Is cl aired that tt« 
weight of bridges has been reduced by 1991. 

The ore -taction of this lew alloy high strength steel is small i* re' ition 
to production of other steel Materials but the workers r.t. Auchan ‘■tc-b v.-.i ; 
continue their ef forts , conducting researches, increase corned Ities and *>;t and 
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tuntion 

people's economic development . 

: V XA 1„'«i ' ■ ^ ^ 

jW||4m structures and Blast Furnooe ...at 


Another nefciseiftl* eecsmplishment of the Anshan Stool Cmparty i» t 
completion of plant* for eeara* crushing of Iron orec, sintering, sifting, 
roiling, "aci4-alkall bath" and largo oxygen station. ' r h« sa P Unt9 *” wwk 
production. 

Tho iron or* ewshing plant is located at Yen-ch'ien Shan iron ore mine. 
Prior to the construction of this plant, workers used to crush ores with l sledge 3 
hammers, but the plant is capable of crushing 60 tors of ores in two rinu^s 

which will increase the production many folds - 

Sintering *tti eiftirg plant was completed at East Anshan Sintering Plant 
which indicates that better quality material will be fed into the production 
of eteel materials. 

The newly constructed acid-alkali bath will renew rusts and other blemishes 
from the surface cf steel materials tc i strove the quality of 

A large oxygen manufacturing machine installed at oxygen station converts 
liquified air to below i?0° and later resolve oxygen and nitrogen. ! ie station 
was established to promote development of open hearth oxygon tV-cl r, .^h- 
eiques. 

Designing and manufacturing of ■ ' • 11 : ties for -b eve n’. •. is weir 
out domestically by the Chinese week-- 

In addition to above, the A-nha.i te-1 v ■■'ixry his - i* 
the blast furnaces No.ti, No. 7, Co.? ' d ••>. lo wife! - 


10 indt-r 
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. _ ... m was built by the Chinese but the 

Out of the four renovated furnaces. No. 10 y 

•ther three vena left behind by the dapan.se and vas considered not able f 
cooply with the desands of technical development. However, renovation co^ -ned 
with overhauling uu carried nut last year. The bottoms of blast furnace «re 
lined with high temperature resitting and anti-erosion carbon bricks instead of 
fire-proof bricks and the entire sides have been lined with cooling liners.^* 
bottoms are equipped with most modern automatic checking «*vic«a ^hich 
ero , lcn by cater at the bottom to insure safe production. * i. 

the life of these furnaces by at least Zb%> 

r*no v n 2-*j . 

A Wt h»., - • “ Pr,>d " Ct toC "”‘” 

, .k. . s,..* r —'. c-». had been renovated 
end in decrease of coV consa-,t:cn of the r c ‘ *» h-a 

to ut ilis e modern techniques The No. 9 furnace is now able to produce 1230 C 

compared te around 10C0 0 C prior te renovation. It is said that such hi,,, t-m 

perature is rarely seen in steel industry of the world. T h e increase in Mast 

taaperature results In saving of about liOkg of cokes for every ton of o. .. re 

fined and the production has increased by 8*. 

All fire resisting materials, electrical and mechanical equipment usM in 
the renovation of blast furnaces were made domestically by W-e Chinese, f vi- 
neer. of Chungking and Anshan Ferrous Metallurgical Designing Academe,, who 
carried out the renovation *ork, not only acquired modern technical er, -rimees 
but succeeded in introducing technical reform, to many blast furnace workers c r 


nvniny |V inp Steel Company Produced 12 . N*vbt _• -el_;d;o3; ,;:i? 

The Chungking Steel Company aloe producer, rreat remits durim. V } -* 
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Th* nw|)i njr soeceeded in producing k? new steel products including co*?>e»ite 
l Uialt St Stool plates used la manufacture of facilities for obemicsl *nd petroleum 
indoOtrlOO* Small oharaiol steel, 2 steel, medium concave type flat stool for 
manufacture of parts for agricultural equipment, such as tractors and combines, end 
props for nines are also being produced. 

Tj.s composite stainless manufactured successfully have the anti-corrosion 
characteristics of the alley stool and the merits of the carbon steel. The 
Kenufacture of composite stainless not only economise the use of nickel and 
chrome but cost much lees than the ordinary stainless steel elates. Technical 
aspects and rolling techniques used in the manufacture of curved steel eoterial 
for mines were eery difficult, but the designers worked together with the plant 
workers and overcame the difficulties. The company succeeded in rolling !? new 
products within the one year period and these new products will go into mess 
production from 1966. 

In addition, the Chungking Steel Company maintains a top position in ‘> 
production of steel plates for ship building mi 'oi'ers. ‘it el elate? from 
this plan re shipped directly to "several + ens" ho ller plr.ntn an’ • v ' > /..rd~. 
During the past year (1965), t*e acceptance rate of elates for bo . ,-i .j, 

to 99. 85 and the plates for ships rose to 99* %’*'.• which shows an 1- -rov cf 
0.16< and .115 respectively over the r<»he ,?t the beginning cf i.he y-.'< r- 

E. Special R est Its Obtain-' by fetal ’ 1 u-r • '•si ’ ■ • \ ■> i'-ini-a 

The metallurgical industry in Peioing ; : o re • 

metallurgy, -are earth nodular granhi t.s cast iron p-o.’-rts ur. ’ crn-L 




Approved For Release 2003/12/22 : CIA-RDP78-04546A003200030007-9 



1 

\ 


wire* fear instruments *nd gungee, 

Peiping urea 1» caking a rapid development In nowet-r metallurgy. ' ' v, ' r 
300 new poducts are produced. These include iron, copper, molybdenum, turfite" 
and nickel powders pressed Into various tearing metalo, machine parts, filters, 
electronic and refrigeration elements and into hard ratal*, such as diamond 
me tall urgical tools, ferrits materials and "bard to ruslt" metals. These products 
are being widely used in automobiles, tractors, textile machineries, agricul- 
tural equipment and measuring instruments . The oil-less tearing ratal of Iron 
powder metallurgy n-oducec last ;w bv the Peiping T’ien-ch'iao *Wer fetal- 
luglcal Plant Ja now being is-. In canufacture of cloce to 100 types and speci- 
fications. Over 900, 0CC piecef have been product. The production of this type 
alone saved 250 tons of bronze last year l presumably ty th plant]. In + -he past, 
parts for scrapers a»i puupa manufactured by p ei?ir,g K o.l General hss Methanes 
Plant mis first cast the bronze and, machined but bss ciiur-ed to powder metr.l- 
lurny . The quality of ths compressed copper powder meets the soeci. is mono 
and the first production of 30,000 parte has already saved 10.6 tons of ' renzo, 
33,000 man hours and about 25 rilling machines. 

The nodular graphite cast iron produced in Peiping i« known for it- Tang 
life. This type^cast iron produood by adding rar* earth elera hs is v.ssd for 
roller at rolling mills, bearing metals for locomotives, crank axles for auto- 
mobiles and parts fer machineries used in agriculture, textile, ehsmlcal indus- 
try and medical equipment. 

A rare earth high ail an heat rasisting grinder rtudied and test rir.uf-c- 
tured Jointly by the repair and assembly plant of the Peiping Fl-ctric Train. 


.. == asaaie. —mmra 
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v u. Cb'lng-hoo aoisoroltp n. algn. of «ar " seratchoo -eon 

**»<• Ctrt0 " ' t " 1 

•Win . **!»««* *«f 2® »“*• -•” t 1 ™’ r * U " PrW ””” 4 VlU ‘ 

«rth ol—*a W *»• W« P '“* tbr " “*’■ “* “** ** * 

r ,f tea r*l ond tuio. th. 11/. •» • 

g ^1, o*nt i. uaod in the of ™d«Ur graphl* cot 

Wl t* th. ,» of magn^lu. created Ugh rat. of rojoet. bocauo. «» « rt 

.rtrifl, am ttJ. tpp. « •«“ 

m.g».i» posder pot Into a boiling »ter couooa ■ *>“* 

ud • cloud of dust sol emohe uhinh con bo detrimental to uorkcro' ho.lth . 

■Moor, tbs use of rare aaeth element. (commonly boom for 15 lenthonium tjooo 
.iron 1» periodic tsbl. of «.-ri.l«. (phonetic! elo»»t ood yttrium end sc.ndta) 

„ apheroldlslng agent namd nost of tbs above problems. 

Tbs P.lplng Stool Thread Plant succeeded In producing electric resistance 
porto of iron, chro^ and aluminum for renote control and renote measuring. 

The product Is almost lneielble to the naked eyes but poeseas a high electric 
re.Ut.nce rut. and 1. .ere ^Itlea. This 1» also used In measuring devices, 
medical facilities and communication devlcen. Set toe man;- countries are able 
to produce such a fine products 

The Peiping Stud Thread Plant i* made up of former 16 rope factories started 
to contribute toward meeting th- demand of the nation in l? c 6 and sucee- .-a in the 
manufacture of l.-i—n-ebrome-slumlnum product 4 n ’ 0/1 , Tte plant te *' 

112 items during l°'v • 
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FHOTCS A11D F^.’ lTUPFS OF 

Part II, No. 50 




Recent Technical Reforms In Communist China's 
Iron and Steel Industry 


ad 


Conmunlst China's Iron and steel industry is again attaining 
results this year. Iron and steel production figures have not jo-.. 

announced since 1961 and they were not announced this year out : .^or . 

to a FCNA cable from Peking dated 23 July, over 28 ) varieties i ■ 
steel materials were successfully trial manufactured by the various n 
and steel enterprises during the first half of this year (. anua.y >tc 
the end of June). The Chicom iron and steel industry his been excr . 

utmost efforts in recent years on ulversif icat ion and the tiia. :iav. a 

of new iron and steel products. Accordingly, her sei t-suil. Lciency ra„ 
steel materials is rising steadily. The steel materials success tu l ly 
trial manufactured this year included over 30 varieties o spcct*: pr 
steel materials needed for chemical fiber manufacturing pi an is; 
steel sheets, wide cold-strip steel sheets and r " -:i<t ■■ ' 

needed for manufacturing new model automobiles v •• " ; , 

pipe needed to dig over 3, 000-meter deep .*11 we’. Is; i 2 ‘ 

pressure steel plates needed for large ni 1 : ogi m . ..i. f ! 

and large power generation equipment; and .!■ d i a A " r '"; 1 

complex and advanced techniques. These steel nr n . ■ of 

Communist China's self-sufficiency rate a -step higiu-r t:..e ■ ■ 

self-sufficiency rate of 95 percent. 


The An-shan Iron and Steel Corporation, which, 
steel enterprise in Communist China, exceeded its 
steel materials, steel ingots and pig iron for : 
Calculating in terms of average production stand, 
increases for this corporation compared to its .re 
4th quarter of last year was 8.87.. in steel materia 
and 16.27. in pig iron. 


he la 

! ion 


The above resuits cannot be separatee ftom i 
being rigorously advanced in Communist China's i 
These technical reforms are not limited to tin ir 
Taking the form of a mass movement;, they . i. hi i 
scale in various areas of production including 
to compare, learn, overtake and support. Durir 
example, the workers of the An-shan Iron and Stce 
over 10,000 technical reforms and technical revel 
of them were implemented. The Wuhan Iron and Sir 
the second largest iron and steel combine 
implemented over 250 reforms tc. Increase I 
furnaces 5-10 percent and to more- than d< . 
open -lie art a furnaces. These technics. ; 
extensively in all th< other Iron md st< • 

Tlie major and vital technical reforms the 
production in Communist China arc as !<>! : 


C v PL L - 
it; S LOO i 

1. \u: lot’ * 
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; por J • 
Chi n. 




Approved For Release 2003/12/22 : CIA-RDP78-04546A003200030007-9 





i: 


to • RCMt An-«hnn cablA dated 18 July. He various blast 
funueee of the Aa-shan Iran and Steal Corporation have been employing a 
llMr tool injection teclmiqua alnce April of thla year. Coke i» the print pa 
tdai balaa need b» "to blast furnace* for amelting pig Iron. Since the 
Injection of liquid o\ gaaeoos fuel would result In huge aavinge of coke 
: mS ralae the produc'loo capacity of the blast furnaces, the nations 
throughout tho world possessing highly developed Iron and steel Industries 
arc extra* ly lntereated in thia new technique. Various types of fuel can 
Im injected eh* blast furnaces l.e., heavy oil, natural gas, coal dust 
or A mixture of coal dust and heavy oil; the fuels being used by the 
An~ahan Iron and Steel Corporation are heavy oil and tar oil. 

In 1963, the Aa-ehan Iron and Steel Corporation began testing and 
experimenting with the new techniques In fuel Injection. It began Injecting 
heavy oil In Slant Furnace Ho. I, trial Injecting tar oil In Blast Furnace 
Ho. 2 soon thereafter, and succeeded In both attempts. On the basis of 
thrtT experi ences , the An-shan Iron end Steel Corporation soblltied Its 
worfttars and dispatched theta to neighboring Iron and steel enterprises to 
prophets the use of fuel injection In blast furnaces. 

She of fuel injection has resulted In a huge decrease In 

the ©oneunptfon of coke at the An - shan Iron and Steel Corporation. According 
to calculation*, of the various factors contributing to the decrease In 
the aonsunptidn.of coke, fuel injection accounts for about 40 percent. 

The decrease in the consumption of coke reportedly saves 170,000 tons of 
coke per year aad lowers operating coats more than 4,000,000 yuan (about 
6QQ,$OQ,000 yen). Since the sulphur content of heavy oil and tar oil Is 
leas than the Sulphur content of coke, the sulphur content of the pig Iron 
is rtdoeed substantially, resulting In an overall Improvement In the quality 
of tha'eteel. Fuel injection Is also extremely profitable because It 
equalises the temperature within the blast furnace, improves the technical 
conditions for the operation of the blast furnace, prolongs the life ex- 
pectancy of the furnaces, produces good quality products and guarantees 
security. 


installation of e 81 
Steel Corporation 


>le Steam Collection Device at the An-shan Iron ana 


In Febrw -f this year, a simple steam collection device was in- 
stalled on one of the bloom heating furnces of the medium-size rolling 
mill of the An-shan Iron and Steel Corporation. This device is capable of 
collecting four tons of steam per hour. This steam attains a pressure of 
3.5 times atmospheric pressure, which is sufficient to satisfy all tic needs 
of the mill Including the coal gas producer, the steel material acid tank, 
the mess hall and room heating. 

The thermal energy dissipated monthly by the 7-unit cooling water 
pipes of the two bloom heating furnaces of the medium-size rolling mill of 




xescesa r-i-c;’ 




ft. M. !«« - OOtpor.tlon U ^inUSr 11 ’’ 

generated by over 1,000 ton. of co.l. Nottn^the f J ndC<s . . the 

from th. cooling w * t#r . ‘"* t _ othod f * r collecting and utilizing this 

worker, began gl*** « series of experiment, by tin- workers, 
untapped source of in#rty» , mill thov auccc'ss fully 

:«.«fSU“2i «Vi=. -I l««n,.s, on o» of .1,0 M ""■» 

heating furnaces. 


.( tin 


The technique of collecting the steam from the cool! tut »v>f 
bloom heating furnace, which Is conmonly roferrr.^ i t *’ * a ’j ( s ’ t 

» new techniaue that began appearing throughout cht wori.i ■ l 

ir * .. »-»«*•.„ - - 

tremely interested in this technique beca.uc It permits th .. 

and use of this huge volume of wasted steam lor production am - 
nidi 1 also cCrfail. the need for special steam generation e,u P nn 
and manpower. The successful adaptation o' "vapor cooling by «■ • “ ■ " 

il,n rol ling mill oi ft. *»-!»» 1- „ . -O '•--■•J"™' "" 1 , ^ ", “ 
with Interest becasue it heralds the ji'opi Ion ° 1 

Communist China, 


According to the officers and cadre <>t 'hi: 
the merita of steam collection arc as follows: 


tn. ilium siz< 


• 1 I liii- mi 


1. Huge savings In auxiliary equipment and maintenance cd- U, ■, 
collecting steam from the bloom heating furnace, this roU J"« ^ ‘ . 

been able to suspend the operation ot its two -team gene, at U ' ’ 

preparations are under way to divert them elsewhere. By aoopt In,. . ^ 
cooling for the other bloom heating furnace, tuis rolling mi u.l 
able to eliminate Its entire cooling water heat radiation - 

water tower, reservoir, pump and cold water stand Thus, la >• ^ ■ 
of rolling mills hereafter, invaluable experience has been mm.. ^ - 
there will be little or no need to construct steam boilers and m nee. 
construct cooling water heat radiation equipment. 


hv 


2. Havings In manpower, water, coal and electric power, 
implement'.. vapor cooling, this rolling mill realized savings 
of 15 work. « a, and over 800,000 tons of water and -,000 ions ol 

coal per year. 


Alt. r 
. ,.ns i st t n t 


3. Steam collection ic beneficial for extending the !:!e 
equlpment for cooling bloom heating furnaces and tor raisin, th 

of steel material*. 


it th 


Moreover, from the experiences of 


dlum .size u 




Approved For Release 2003/12/22 : CIA-RDP78-04546A003200030007-9 



nn> wl r«i thl* vapor cooling equipment is not very complicated, 

. W to..®...' 1°. .on.tr.cel.. period i. .tori. 
“ 221 ! !!! ruulrt .Mclll Material* and its total investment* can be 
2c2~«ud taH sxtr^ly abort period. This 1 n 

recovered it* total i«v*at«*nt. of 33.000 yuan («^ 5 . 000. 000 yen? 
■arely fcuo Months and is baginning to show a profit of 23,000 yuan 
(3,730,000 yen) per aoatb. 

Tbs — >■»— — -1 st steel sheet plsnt, the small-sl** rolling mill, 
ths Pipe welding plant, ate. of the An- than Iron and Etssl Corporation 
22 actively engaged in the iMplementation of this new technique. Some 
art designing fixtures snd soa» are already in operation. 

An-ahan Trnn and Steal Ra,lntered Ore Measurin^lniL^^ 


Extremely notavqrthy ars ths An-shan Iron and Steel Corporation's two 
Major innovations to raise the quality of sintered ore and dressed are. 

The innovation for raising the quality of sintered ore, called the 
"restntered ore Measuring instruMent", is a Measuring instrument which was 
successfully Manufactured by YANG Kuei-hua, senior gas engineer of Snter- 
ing Shop So, t of ths General Sintering Plant ot the An-shan Iron 
Steel Corporation. 

In the process 6t producing sintered ore, small granules of ore are 
produced ubich Mist ba sintered again before they are usable. They are 
called "SssStarid ora” in Co — un iat China. Heretofore, the General 
Sintering Flint if the An-sban Iron and Steel Corporation did not possess 
the equipment for Msasurlsg resintered ore. Accordingly, the quality of 
the sintered ora was affected because they could not gage accurately 
the amount of ore to bi reaintered. The Ideal method for resolving this 
problem was to equip the plant with a restntered ore measuring instrument 
but CoiMaml*t China had never manufactured equipment of this nature before 
and the Chicon technicians had checked through foreign technical data bu- 
they were unable to find an appropriate method. Making up his mind to con- 
struct an appropriate instrument through his own efforts, and obtaining 
hints from round HIKICHI (phonetic) calculators, etc., YANG conducted a 
series of experiments and, finally, aftei six experiments supported b> 
the party organization, plant cadre and plant workers, he succeeded in 
trial manufacturing this resintered ore measuring instrument. 

Restntered ore measuring instrument:; ire attached to four suturing 
Mac hines of Sintering Shop Ho. 2 of the General Sintering Plant ot the 
An-shan Iron and Steel Corporation at the present time. Fifteen months 
of actual production verify the fact that these measuring instrument , have 
stabilized and raised the quality of sintered ore t< a mark degree 
The quality of Sintering Shop No. 2's sintered are was rats-. a from . ' • u 
95% acceptable to over 99% acceptable during the part several year . 
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In April and May of this year, it attained tin; > '-time n l > •>'. ice 

acceptable. 

The quality of the An-ehan Iron and Steel Corpo uions’s or; ir , j . 
was raised appreciable due to the introduction «t t!i hy'-.-.mlic spit <>■■. . 

Tht machinery being commonly used for dressing orv in J nnntnti Ci: 

at the present time ia the spiral separator. 'Hi - crush. <1 of i . j 

through the separator and the finely ground ore ^r.tms’ea are si 1r-.Tv< " 

smelt eririg. But this machinery weigh.; as much a.-; -i0 ton;, it a *lrv 
is huge and bulky, and it is relatively ineff ici > nr . 

Tin hydraulic spinner, a type of centrifugal separator, had been ts*-d 
heretofore by Chicotn iron ore and coal dressing plants exclusively as i 
water .;jvJ dirt remover but, internationally, it had been attaining fa ruble 
result;, as an ore dressing separator. With the support of related -c . critic 
resear.:i units, the An-shan Ivon and Steel Corporation had been condu< ting 
years >f oxperimenation and research on the use of the hydraulic spin-. or 
a- • 1 1’" separator and, recently, it had mastered the required 

technique., . 

By replacing the spiral separator with the hydraulic spinner, : iu 
An-shan Iron and Steel Corporation has been able to improve the granular 
size cf its ore dressing and to raise its separation efficiency abo.i: 9',. 

This hydraulic spinner weighs merely one ton, its structure is *imp ! 

one hydraulic spinner represents a saving of 80,000 mi of electric 
per year. Moreover, this vital innovation is aval lab 1 ; to all the 
dressing plants throughout Communist China. 

According to an article by HO Cheng-p'ittg in the Jcn-mir Jih-pru 
dated 16 August, the East An-shan Steel Mill has improved it hematite 
flotation process anc made ti Hugh contribution <- 0 gtetf.-r production K 
lowering its daily losses In refined ore granules from ovet i ho tons 
about 8 tons. Moreover, it has contributed greatly to the develop: . 
hemutlte flotation techniques in Comnunist China. 

Whether the hydraulic spinner method is or is > . .,..i n , r . 

unknown. 


Overall Life of 
Corporation 


pen-Hearth Furnace No. 20 of tin- Ao-sha 


The large Open-Hearth Furnace Ho. 20 (charge increased from 15 < 
to 440 tons In April 1959) of Steel Mill No. 3 of the An-shan Iror . nd 
Steel Corporation has been operating its throat, front and rear wells 
and nouth continuously for 20 nontbs to set an overall furnace-life record 
totaling 1,210 runs. This nay also be called a major technical innovation. 


*’ * * r4». 


Approved For Release 2003/12/22 : CIA-RDP78-04546A003200030007-9 


• i . "W- * 




**S 



, o^*u fu««. u*. -2 2% 

i f - Wur th furt—cs. front teabtr 1963, wh.« Op.n-H.arth 

tow «•« It. r.g.n.r.tloo row » P -#rvle . through * May t f 

ft». »w pOTtUlly r.p.lr«Hj W*jgt urnrd t^ _ fl roof material, luel 
dlls ra*r, it. t.chnic.1 «d .eooomie iuow^ ^ oparatlon , .malting time, 

const— ptlon, co ®f £ ^ i ** t ?* U l#v «i won* the similar type op.n-h.«rth 
•tc. - have attained th. top Uml ££“* ' it9 coe fflcienr of utilisation 

furnaces to Co-wniat China. •***£ ’ r t «2 furna ce floor) rose to 

ss ?.SK5s^rr £ 

this open -hearth furnace exceeded it* production g y 

of quality steel. 

l. -■«*«> •« '°r“»ri c^"Lr^w«.«d««<,d 

„cord of CM, ln Comunlsc Chin. «nd unlqu, lo ch. 

in the hietory of steel manufacturing wor ld. In the future neve lop- 

history of steel manufacturing thr * d their components , the ex- 

ment of the overall life “^ "L lO aro cx^t.d to be n- 
periences gained from °P en ‘ H ®“ - he worker s from other open-hearth 

furnaces " ar^bein^dispatched to Open-Hearth Furnace No. 20 to study its 
advanced techniques. 

cK,..o J .,o.-.hoo' , — — »to-°- Mn.,f,. r,.clo B Method , Eco. 


. . . . an j noteworthy steel manufacturing method is being 

Another advanced and noteworthy el manufacturing plant 

employed at the newly added revolving lofU It , s a ncw metallurgical 

of the Hhih-ching-shan Iron and Steel c P . , steel manufacturing 

technique called the revolving ^rnace oxygen ? manufactured and 

ss«“4 . 

new and larger plants. 

The successful trial-manufacture of a new surface cutter for smooth, n- 

i- g out the surface irregularities^on steel material s^anc- casting ^ 

sss^s^siffSA ..... s -*gsss& 

resulting in excessive waste, low eflii . , r 

the quality of the workmanship. But ini'- r ’ 

coal gas or acetylene, makes it possible !• - „ i ;t in'-s without 

irregularities from various large steel ma. • i m ' 


;:t; in , W L t ll.'-Ut. 
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u .. 10-oM 

” ith °» ico '' * 

Corporation with favorable results. 

The abov. reere..»« the W 

by the Chico® iron and steel ln ^®^ th ® h e££or ts being employed and 

special mention must be made regarding the hugh e lal wast? 

the major "it - in ErAcS China - An-shan, Fu-shun 

by the three major Industrial ci i an( , convert industrial waste 

and Shen-yang. How toitilise, disp industrial production 

to profit is one of -he major problems con n ruing in ^ ^ ica , o£ the 

'S-SJr b . ss 

2S&S3LXSZ &f. 1 »"i„ t 

settling reservoirs, neutral /i n I j e „! mts using waste matter as 

removers for waste gases; r 1 k am. g- £ 0 £ L hese projects have 

raw materials; and other re cove i y equ p - • already in operation. 

from soot daily. 
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cam's KKV MIXED COAL THEORY WHICH HAS HOKE THAN 
DOC BUD COAX RESOURCES AS RAW MATERIAL FOR COKE 


STAT 



So-ealled eoks which cut be obtained with high-temperature 
carbonisation of oop. 1 is* for the Host part used in the metallurgical 
industry* Especially, a great amount of coke is consumed in. iron 
manufacture , and coke used for iron manufacture must have especially 
excellent quality and good quality raw materials are necessary. 
However, raw material ooel of good quality is not produced everywhere, 
and recently there has been caution concerning its world-wide in- 
sufficiency, Even in China, ooal deposits are abundant, but com- 
paratively little ooke ooal has been prospected until now* Moreover, 
accompanying the rapid development of the metallurgical industry, 
demand lor coke has daily increased, producing e stringency of raw 
material coal. However, in China the fo :.-or rixed coel theory hat 
been recently broken through, and various kinds »>•' ocnl which until 
now have been considered to be unusable in coho (u.rbonize.Uoh have- 
appeared on the scene and opened up a greet '' .fr-t. for tho f II-.-. ; ,- : ” 
industry and. the coke industry. 

I’aot'ou Iron and !>tc»l Company '... i-n. r.lly "i:ei j.oor-. h.-t>l 

The Paot'ou Iron and Steel Company was built in 1^57, and dim t 
beginning operation, it has hardly been able to use the abundant coal 
of Inner Mongolia ior ooke carbonization, its pei'centage being 1®:-. 
than 10 percent and at times not exceeding 1 percent. Depending on 
the extent of change of quality in coal formation, there is ccrl i'-co 
the very worst peat and brown ooal to long-burning coal, gas coel, 
rich coal (hitan), ooke coal, lean coal (cotan), poor coal, and 
anthracite coal. Among these, so raw materiel coal for coke ere uoe< 








l«£Ml la the Anti -Waste Movement 


production, economy movement 
' Pj E ^ w y'* *** 8 '®f the ooke plant pointed 


the four kinds of gee ooal, rich ooal, coX* ooal, *»d 1 ' ,C! i '" ,a . 

Oea ooel Is a kind of bituminous ooal and contains oonj^r^ t • v 
much volatile matter, and when air is cut oif uil i'- i > h^s- <., s 
large amount of coal gas and chemical prod'-ctu ere '■’^mod. jow-vi-i, . 
since gas ooal, at the tine of oarbonis-at irn, ,;lves^ ■>. a '* S' ' 
of pas and contracts, very many slender 1 -i. it-idira.- c.-»c< • • 

?uced, anl since the ooke breaks mb’, ly, i f Vi v ? ’•>»< avo’ - - • r ^ 
iron . . ifacture. Hich ooal is a k: ni " r : • * 

its volatile ’natter is lower than J-” ’ cor], - '''• •*_ ” ^ ^ 

been heated, considerable colloidal body 1 f> " • ' ■ - " ' _ 

is strong. However, since the independently ■ ” • ■ • ^ «-•. • —'J 

lateral cracks, its strength is inferior, end .it : ' «r 4 . 

easily, this is also not ideal coke for u: <• in u vo ” ^ 

natter of lean coal io very little and the eo.. : >■ 

little, and lumps of the carbonised coke u-> l 
few, but there is muoh coke powder and it j a -• 1 -” n - 1 ■■'/ ' 

poor, and consequently, it cannot ho uecd ind i’tly r ..» i _ 

faeture. Only coke coal is an ideal raw is .: 1 cor 1 w:.i c. 
produces colloidal body of good heat “esssta" c, sat 1 -dh '- r ' 1 ' , 

the lumps of coke are large and uniform, cr-.rk: -re <Vw, ^ "'; !! 

and antiabrasive property are pood, I! nvov-r, r.".- -> o' it ’ <r 

very great, and moreover, since it ha: great oxomoior pr- .. u-< . ■ 11 

it is placed independently in coke ovens , it • wi-.-jimcu sle- r-oy.. . 
ovens* Consequently, coke is made by combi:”'- ' thu otovo t'.'u :x. ... 
of coal at a suitable ratio* 

In the exporiene# of foreign, countries, it has beer, con -id - ^ 
up to now that coke ooal has to be principal i.v used in an -.ed coal.- wi- 
st least 50 percent, and that a fixed ratio of rich coe.l, cot.^, 
and lean ooal, cannot be freely changed, and this manner of thinking 
was takes over in China* And, in Inner Mongolia there har been nuen 
gas coal and rich coal, with very little coke coal and even less lean 
ooal. 

Since most raw naterial coal has been >. ought long distance s 
from Shansi, Hopeh, and the Hortheast, the source of supply hau been 
unstable, the quality lose, and the recovery rate of chemical proa cts 
bad and coat high. Thera fora, the Metallurgical Industry Department 
and the leadership of the Paot * ou Iron and Steel Company had formerly 
proposed to the coke plant establishment of cohI supply sources in. 
lunar Mongolia. Uowwwnr# sons of the administration, leadership, 
and technicians of th* ,eoke plant were under the rsstraint of foreign 
expert enoe and theory* and hiving had a fixed concept for a long; time 
oeuoeruihg Inner Mongolia* coal, did not lend an ear to this opinion. 
Sew of -’the teoimi«il||r*’W the- ooke plant hed a different opinion 
conoeruiag this quaatlvn, hat did not succeed in shaking the forces 
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Mi that ton f w of eo * 1 J’* ^ and 

SU5^ttft "«qe.’ «?S t S^Lr2SiiS 

i, Th* *^ i ^tJ r n aMn ,d in ooke ooal, 


***4-coat rule of "“*x* good quality 

S oak* ooali* not P*Jao*?J*g ^largely product and forauUtod 
Q*he OOOM*V«^* ^L^ooHl raoources .and is suited to their 
Itt noontel** vt a^nndaai *m* poa good quality and -ov 

•OWi«lo if entries of not vary abundant coke 

price 1* HovereSt l production amount la limited, 

coal *® MUro t s » th ? t iSllM C SiSa*a^oal resources development of 
and without fully utilialnS cnina , . China, based on the 

si~- 1™, «d ,...j * mi "i- 

atatua of China's coal ***“} r ?* t *?„ t ^ arac ^eristica of resources of 
ooal rule which correopondedto-he wa: necessary, and 

various plao**. However, for this, * heory hftd to be broken 

first of all the old restriction. of f £ co v e l-.rt b bchm 

through. The ohilosoph^ and breaking through the 

$ h: « -- r-S’rr^us 

and eoientifio experimentation. 

Breaking Through Existing Theory and Increasing the Percentage 
of Kioh Coal and Gaa Coal 

technicians, production management, 

in th. latter part of 1963, Iron end Steel Company 

and supply P ur0 £*® in £ n f KefractorJ Materials Design and Keeeamh 
and the Anshar. Coke and Ka { r * c “° ry " , „ nl „, in ,,, ; of t).e Inner 

institute inveatigated in detail sever ^ uait ., Uf ^noshi itan, 

Mongolian Autonomous Region, s^oh as h -ctu-ned, they immediately 

5i2ta, and Yangkoleng coal mines. ^en f they ;^f» iMd / of sar!?lea 

began research, deternining prop Lv . t ., ; nn( j r .ntiabranive 

aemiinduotrial ‘ and industrial coke ovens. A ; > u ^ 1 

experiments it va., xound that the ind -as c t ^ ^ 

such things as thickness of the coUo >.al : } and 

single-type coal carbonisation were a,, near ; 

that it is good quality coal. How, ve: , ; t , e 

property, structural strength, and an1 ^ ^ ' . , - . i; . , r . 

7 r.ner Mongolian Wutangkou gas coal w- 1 ‘ 

coal juich they had used until • nen. o *-'• './‘‘l ' . , ‘ difficult 

i ,r> * o substituting these coals? They ' *- • ■ ■ _ , , 0 ., f 

i.-OOlun. According to the until then ■ 

'•'•itar gko’i coal, Chir.yiising cool, an- ■ ^ * 

rot : interchanged, ,r owe'/«r, tney n' 

loo:;., differences rerely ohuracterii- -• ’ » - ^ * ■■ ~ .. 

■ n - f-re '.'it.ri. not also corm-.n aopecto - 1- r 'y' ^ ^ ' ^ , n 

:,v 'v.ii 3 , they d iuoo/ored tint there *■■ ., a - ’V 


•m .i^ 


U if 
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the three kinds of coni, namely , »(■'- - “• ' v 
which, they produce docB not vary v < y **• 
colloidal layer of Chinghaing cool in ?1 
and of Wutangkou coal 22 nun., and thtckne:^ - 
'—lloidal layer are principal factor) 
coking property of coal. If there m t a , 
thickness of the colloidal layers, way ■ .o - 
from snore gas coal a *4 less coke cor - A ;. '* 
experiments, they proved the t ti e l. - y 
ga. coal instead of Chingho - r *£T co :r 
with suitably increasing the Wnt:. 
coke of a definite quality could cr i 
volatile matter of Wutargkou coal is r. />, 
combined in quantity, recovery of caeaical ' 
Increeses. In this way, the existin u 
auaiinated in combinations of coal used :or =•■ 
broken through. 


mold'll ■ r 


n.-t , 


V*i: 

*rj! 


,fL>hari : 
< rty o: 
o vii>c 


a 1 


iod C'lality 


CC- 


ll C *. 3 

on th 


\CO r 


Grasping the Merits of Vs-' 
but Comprehensively 


il not 


coal in 
cso .1 were 

c oal 
1 *-.-.n, 



Without studying characteristics of various kinds 
isolation, they studied interactions w.nen several ^ ^ 

classified and combined. For example, -he vo-u if • ” 
an* 8 rich coal is comparatively high, and with the experience 
it was considered that in cases in which much non c si -i ; J; • 
gas coal could not be used, and that it tni.t v re no. ; 
the coke would deteriorate. Under the restrain, ol "T' 

restriction, it was thought that when rich coal produced 
Mongolia was used, not much Inner^ongolian gas coal could be u.,ec.. 
S^fore, ail.-iough the Shihkuaitzu coal mine is near by, ^ce t 
produces gas ooal of inferior coking property, i *s- not used v<. y 
IIT. ?his time, they specifically analyzed characteristic* oi Ue 
Shihkualtzu coal and discovered that the thickness o, itJ : ;;; 
body layer is only 12 mm., and that the ccy.inj property - 

the ash oonteat too high. However, the rict. -oa. cap -■ • -- ' 

Niaota ooal mine are very large and the thickness ; lie ' ' ^ , 
body layer is generally more than 50 mui. '.’he re fore, they - - 
thether if they oombined the Shihkualtzu coal with a large amount of 
siaota ooal Of good viscosity, mutually supplementing oer.t* 
demerits, could not good quality coke be carbonzied? After t,«n.rai 
tens Of experiments,, and based on the actual situation, they 
the mixture amount of Niaota eoel to ?5 percent amt : , a -educed 
ooal about 15 percent. In accordance with that, coke coal -aJ ‘>.aj ett 
by 20 percent, and good quality coke could be carbonized and tat amount 
of Shihkuaitxu and Niaota coal used increased to ran >*e than tw.co tha. 
used before. 


Oeining Lessona from Repeated successes and 


Failures 
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hoA Mar of for tun* until they attained 

ntM«M 4 At firot, 'Ann a group of person* p roposed that If week coking 
teal fMdvAtd »t SMunf we** partially used and at th# eano tin* more 
Vi4k Mil And #M OOal Of Inker Mongolia were combined it would ba 
possible to laoraaaa th* volatile matter cf the ooal, shorton tha 
transportation distano, of th* oeol, and decrease the ooat of ooke, 
tha plant nanajawant va* duMoua I However, it waa lenrnec that another 
plant vaa nixing Tatung ooal, and it davelopod that if everyone thought 
it would bo extvaaoly bonofioial, it would at least be tried, and in 
tha firot taaty whan 5 paroent waa aired, ooke of very good quality 
waa produosd, In tha aecond teat, it war, made 10 percent, and indeed, 
•ok# of good quality vos produced. Since, by computation, if a 10 
pare«nt combination war# continued more than 1,400,000 yuan oould be 
saved per year, and even with 5 percent, more than 7 00,000 yuan oould 
be aaved, the plant leadership waa delighted and had self-confidence. 
However, after two days, sines the conciliation of gas ooal f'rou the 
"hihkuoitxu ooal nine was increased, the qur.llty of coke deolined. 
Thereupon, th# old technical restriction again raised its head, mi 
sinoe the Tatung ooal did not change to coke, they shrunk from the 
difficulty saying that it waa at tires good and had, and therefore 
use leas. 

Also, when by means of a aeries of experiments tney p. -overt 
that Laoshihtan coal is an excellent rich coke coal which ii a; good 
as Chingheing ooal, the people were extremely delighted, However , n 
problem arose in ooal washing. That war that the recovery of 

washed coal was very low, being only shout JO percent. 7 . cv ■ t ritns 
of the plant went to the coal-washing work, hop and irr-ediatuly handed 
down the decision that Laoshihtan coal in useless coarre coal, ana 
that when three tons >f coal are washed, only one ton is or,*tined, 


and the cost is too high. However, the - 
and workers thought that sLr.ce the canoe o: 
washed coal was not clear, it vaa too .arlj, 
that it wsb a failure, and they decided to 
and gain lessons. This time, as th rt 
extended over several days, it war ’ jv.-i 
powder in Laoshihtan coal, end that w ’.>.•« wu 
to congeal and is at ti.te:* washed a wry bj t 
the recovery rate, Jir.ce th-' cause war .• d 
and technicians discussed and analyzed it t 
and since the operation was improved, the a 
adjusted, and the congealing problem .:o’vtu 
to more than 50 percent, and thus, the . ' 

was changed from bad quality coal to goo.! <: 


.:-*ty of the technicians 

the lOW rC CO Ve VJ . r e 

to cone to the c< cis» s on 
aunnarice the \r .-ii-.ic 
o f detail e d 3 toy w! \ c h 
- at there i , :..u- . o 
■ d with " . • r 1; h • • 


. aiwuu 
veu, thi 


•a*. ion of I -; 
ml ity coal. 


Peeking the Mixture Katio i.i .1 


Ouch things occurred many times. 't 
of more than 200 experiment:: on iron bo - : 
striction that if coke coal vn. not 
could not be made, wao fundamentally b re ken 
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X964 plan tot ocal w was ** d ! percent* -nne ^Kongi U-’.n 
wof Cbin«h»ine «»K» *?S*“t. t ociboniIation time vo.s reduced be- 
00*1. However, l* t#r » si f® th , ,_ on titeel production, th.. 

uu* of the necessity of increased ir * in; . a now difficulty, 

quality of the coke oj»in J*° PP *£; ioaul y Ken broken through *sait 
th. Old that indeed coke coni w, 8 Ktu 

raised ite head, and it vas regre ftid „ot go troll, tll - t 

and that wt»n there wae JJttie o •» Mde high, 1" * r 

the ratio of Inner Mongol 1 ^ aaed th , co^nuie-i 

to restore the quality of *he coke, they ^ ^ oi - t. 

ratio of coke coal to 25 p ® re ® nt * J ,,, ik w «.:« !• arned . 

did not improve. Upon analysis. •• _ . e(3 ,. &0 not f.-&: t ... - -wu. 

the principal reason the quality o _ a ' •."enMnj the ct-abinaW>.i mtlo 

»' «=» ""' 1 ""ks’.jr” *“ *•* 

oi r: '-" „ ' > nor toned cr.iv.u ■ n-n time. ; .c- 

formed to req> t of t v K .- coke owe a wore • .. 

combination ratio and t. ■ ^ th r , laxity of coke .n.-vaUi r •• > 

and several tens of test, oonduc.eu. thu , -ax! / , Krone, 

even though 40 percent Inner .ongol.an coal 
only 10 percent coke coal v.n usea. 

Amount of Inner Kongolian Goal Used ..each, a /C 

The ratio of Inner Kongolian cool crHoual-.i ^inc^^ ^ r _ 

haa now reached 70 percent, and the Mount ° tl0Cf it h:u 

creased to 20 percent. With «■ than ° ■ \ ^ -, n < r Vc-gCian 

been demonstrated that the quaU / - ^ . U st i . !; • t 

coai has completely met standards and i- ~ hRfi ^ c ,. :i . 

furnaces. The crush-resisting st eng ^ , before, ev' %ar o-, 

cemsd people has increased eight kilograms c ^ 

qualities detrimental to iron n^nufactu-e hove be.n ^ 

from before, and the recovery rate of pyproAiw.. • - • 

the manufacture of agricultural ohomica.a n.-.s c e , . . 

coke -’.ant of the Paot'ou iron and ! J , n . i , . 

locally^ produced coal, the average^ tran... s>. - ^ 

has been reduced by more tnan 200 , -* r . v 

portation cocts have decreased, co .o ;>?'"• 
greatly lowered. 

Gixty Percent Gas Cool Jsed by 

Since the coke plant of the psot ’o” • 
succeeded in carbonisation of good -qua lity •' ■ < * , 

rich ooal and gas coal, many eo.to ;-Xar. . ' ' ' 

manufacturing good-quality coke wH.-i i . 

UNl yaw materials. ?or example, tne c*»k. . •• *• . ; ; _ 

Iron and Steel Company ana the Taiyuan - '>• n ;;‘ , 

Mther with using rich coal as n princ.,-1 uy 

nixing weak ookinc coal which it boo ;i..> :~o- >r« v ‘ *" ‘ , 

not' be fundamentally used in coke carK on. ,ow.w. i, 


61 


fi 
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K»rboni*6d 4n«**w«4 from before, *rA the ^!‘otnv 

v‘7 ** . ** T v "r^7 -. . mhe v/uUri: X»on and !iV eo. ..<,..ipmy 

h'*w |ih«U* 1*»» the»- tfc’^BWnoue ooi,e. 7.' u8in ,, 60 w-rct-; t 

&V& eorboaifes «•!» WtUJW for ure in iron lw* ,, bw ,t 

Li MthM high ©olloidal body (depth si colloidal J 13 , 

d*W*.**®W ; ** *.v. nvn n/ui teel Company r ~~o ’•■• 


coke VtUfM for »*• r ’I; lV ' .colloidal layer abort 

i'SI 33 * •* »*•»• WWW ©olloidal body ( e -’ * . <»©<■• oauy f „ 0 uses 

fbe «<*» »Unt of the Anshen Iren ««u -U ■ 7 *■ for 

56 P#»o«n% pi ee*l, «»4 the quality is x « n *pr<-vlwa c« . 

•is*4 .Mut fttrmOM, *«* *- 8h content is lowe xran - P „ , ; or 

- ftiis teohniofci *ccom?lichaeut in ooati.ation oi - 

Mke haa very great ttgnificanco for the development o> 

end Metallurgical industries. Aocord-ng -o r ; ,ugh at -- • . 

is carbonised with rich coal and «a* coal as 7 n ^ f r J ; , 

coal which can be u*ed in coke carbonisation, -■ t ^! oJec .. hv. 

posits which are presently known, will inn:- -- e ' - £ 

U to that is added coal which has not bee . a.-.od in some coke . on- 

i i ion, the raw Tutorial resources cf China- com ir.dn t , *£.* •• 
gr. atly increase. 


Overcoming All-Country Irrationality "»«■ • itV< Combi nat 

Methods 

China's coke industry has for more than the last ter^y 
completely based on the coal combination theo? * * or "7"j.,'_ 

Therefore, it has been considered that using t.io to '■ v J 7 

coal, rich coal, gas coal, and lean coal In carbciuaa ..on o.^ 
coke coal must predominate and be mace at^len-t more x .. an 
However, in China, among coke raw iw*>. rial coal v licn^.ias 07 
investigated, deposits of gas coal a: •< jr-cae. nn^- ^ ^ 
paratively little coke coal. V-so, r "i 1 "'' u ‘‘ 7 " 

kinds of coal is unbalanced. Thun, at many ~ <■ pl.-'.n.r, .. 

to take the long way around and have Vos rf>;. --te'-iul cc : - : 
in large quantity from other districts, nnu ’ ,;iou . ^ 
the illogical phenomenon has ocourrv of trac. port in.: vn 
to north and north to south. Vhu 1, 1 ■> ’’V : ion ’ r- 

devoted to this and the cost of coke ' -' c '•• • ♦ 

fact is- that Chino. *r coal r« *o ■ 


.linen so': ■ has come 
coal, as principal raw mater 
coel. from long distances •' 
cokr plRr.t.i han cV-ngod, 
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